Fibronectin modulates macrophage adhesion and FBGC formation: the role of RGD, PHSRN, and PRRARV domains.
To probe the role of human plasma fibronectin in modulating human blood-derived macrophage adhesion and fusion to form multinucleated foreign-body giant cells (FBGC), a series of biomimetic oligopeptides based on the functional structure of fibronectin was designed and synthesized. Peptides incorporated the RGD and PHSRN integrin-binding sequences from FIII-10 and FIII-9 modules, respectively, and the PRRARV sequence from the C-terminal heparin-binding domain, either alone or in combination. Peptides were immobilized onto a polyethyleneglycol-based polymer substrate. The following conclusions were reached. Fibronectin modulated macrophage adhesion and the extent (i.e., size) of FBGC formation on control surfaces in the presence of serum proteins. Macrophages adhered to all substrates with relatively subtle differences between adhesion mediated by RGD, PHSRN, PRRARV, or combinations thereof. beta1-integrin subunit was essential in macrophage adhesion to peptide-grafted networks in a receptor-peptide specific manner, whereas beta3-integrin subunit was less important. Macrophage adhesion to PRRARV was mediated primarily by the direct interaction with integrins. RGD or PHSRN alone did not provide an adequate substrate for macrophage fusion to form FBGCs. However, the PHSRN synergistic site and the RGD site in a single oligopeptide provided a substrate for FBGC formation that was statistically comparable to that on the positive control material in the presence of serum proteins. This response was highly dependent upon the relative orientation between RGD and PHSRN. PRRARV did not support FBGC formation. These results demonstrate the importance of fibronectin and, specifically, the synergy between RGD and PHSRN domains, in supporting macrophage fusion to form FBGCs.